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PROBLEM TO BE SOLVED: To realize high-speed 
operation of circuits excluding a memory cell without 
failing the holding property of the memory cell by 
providing a covering conductive layer on the surface of a 
diffusion layer of a field effect transistor for circuit and 
providing no covering conductive layer to the diffusion 
layer thereof. 

SOLUTION: An oxide film and a BPSG film between 
polysilicon films 42 and 41 of an lower electrode are 
subjected to wet-etching through HF by using a silicon 
nitride 24 as a stopper. Then it is subjected to RTA in an |- 
atmosphere of ammonium, and a silicon nitride film is 
formed by CVD. Further, the silicon nitride film is 
oxidized so as to form an ONO film 27 on the surface of 
a memory node, and an impurity doped polysilicon film 43 
and a low-voltage CVD silicon nitride film for plate 
electrode are formed through CVD. Furthermore, it is 
subjected to resist patterning for plate electrode, and 
while the obtained resist is used as a mask, a silicon 
nitride film 28 and a polysilicon film 43 are etched. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 1. This 
document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** showg the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim l] The semiconductor device characterized by having a covering conductive layer in some or all on 
the front face of a diffusion layer of this electric field effect type transistor for circuits, and not having this 
covering conductive layer in the semiconductor device which comes to form in the same substrate the 
electric field effect type transistor for memory which constitutes a memory cell, and the electric field 
effect type transistor for circuits which constitutes circuits other than a memory cell in the diffusion layer 
of this electric field effect type transistor for memory. 

[Claim 2] The semiconductor device according to claim 1 with which the above-mentioned covering 
conductive layer consists of a metal or a metal alloy. 

[Claim 3] The semiconductor device according to claim 1 with which a memory cell consists of dynamic 
RAMs. 

[Claim 4] The manufacture method of the semiconductor device which forms in the same substrate the 
electric field effect type transistor for circuits which is characterized by providing the following, and 
which constitutes circuits other than a memory cell and a memory cell. The process which forms a wrap 
insulating layer for the electric field effect type transistor for circuits. The process which forms a memory 
cell. The process at which some or all on the front face of a diffusion layer of the electric field effect type 
transistor for circuits is exposed after this memory cell formation. The process which forms a covering 
conductive layer in the diffusion layer front face of the exposed this electric field effect type transistor for 
circuits. 

[Claim 5] The manufacture method of the semiconductor device according to claim A to which the 
diffusion layer front face of this transistor is exposed by carrying out etchback of the wrap insulating 
layer for the electric field effect type transistor for circuits. 

[Claim 6] The manufacture method of the semiconductor device according to claim 5 which leaves the 
resist which carries out patterning of the memory cell as it is, and carries out etchback of the wrap 
insulating layer for the electric field effect type transistor for circuits. 

[Claim 7] The manufacture method of the semiconductor device according to claim 5 which carries out 
etchback of the wrap insulating layer for the electric field effect type transistor for circuits by using as a 
mask the electrode which constitutes a memory cell. 

[Claim 8] The manufacture method of the semiconductor device according to claim 5 which forms a 
side wall in the gate electrode side attachment wall of the electric field effect type transistor for circuits by 
the above mentioned etchback. 

[Claim 9] The manufacture method of a semiconductor device according to claim 4 of having the process 
at which embedded **** which reaches the diffusion layer of this transistor in the electric field effect type 
transistor for circuits at a wrap insulating layer is formed in, and a part or all of this diffusion layer is 
exposed, and the process which buries this embedded **** by the conductor and forms a covering 
conductive layer. 

[Claim 10] The semiconductor device according to claim 4 with which the above-mentioned covering 
conductive layer consists of a metal or a metal alloy. 

[Claim 11] The manufacture method of a semiconductor device according to claim 4 that a memory cell 

consists of dynamic RAMs. 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor device 
consolidated with a memory cell and circumference circuits, such as DRAM, the logical circuit, etc., and 
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its manufacture method. 
[0002] 

[Description of the Prior Art! In order to process a picture signal in a personal computer or game machine 
vessels at high speed and to display on a display, the high-speed logic device which carried the mass 
dynamic RAM (DRAM) is called for. Since this has a limitation in bus width of face with 2 chip 
composition of a commodity grade DRAM and logic when exchanging data by DRAM and logic, it is 
because a lot of data cannot be sent simultaneously but a limitation is in a process speed. 
[0003] Moreover, in order to high-performance-ize the logic device from now on, the diffusion layer needs 
to be formed into low resistance using the Salicide technology (a silicide layer is formed in both on the 
poly silicon gate and a source drain layer). However, when the diffusion layer of the MOS transistor for 
switching which constitutes the DRAM section is Salicide *ized, there is a problem that the resistance 
elevation and junction leak of a diffusion layer which were Salicideized go up with heat treatment for the 
bit line formation after the Salicide formation or heat treatment at the time of capacitor formation. 
[0004] In order to explain this trouble, the formation process of the conventional stack type DRAM of the 
Salicide structure is shown concretely. First, as shown in drawing 17 (a), after forming the isolation field 
(LOCOS) 220 in a substrate 111, it deposits, patterning of a polycide and the insulator layer is carried out, 
and the gate electrode 221 is formed. And the ion implantation for LDD is performed and the LDD 
diffusion layer 112 is formed. Subsequently, after depositing an oxide film, the insulating layer 222 which 
forms a sidewall and covers an electrode is formed by carrying out etchback. Then, after performing the 
ion implantation for, source drains, a diffusion layer is exposed and the silicide layer 223 is formed in a 
diffusion layer by deposition of titanium, and heating. 

[0005] Then, as shown in drawing 17 (b), the impurity dope polysilicon contest film 224 for lower 
electrodes is formed, and about 800 degrees C of about 10 mins of annealing are continuously performed 
in nitrogen gas. Subsequently, after carrying out patterning of the lower electrode, RTA (Rapid Thermal 
Anneal) is performed under ammonia atmosphere about 1 minute at 900 degrees C, and, next, a silicon 
nitride film is formed by CVD (about 700 degrees C), and it continues, and is a silicon nitride film 850 
degrees C, 10 minutes, and H2+02 It oxidizes on conditions and a dielectric film (ONO film) 225 is formed, 
and the impurity dope polysilicon contest film 226 for up electrodes - CVD *- forming - about 800 degrees 
C - annealing - stack type DRAM which carried out patterning of this and was shown in drawing 17 (b) 
can be obtained the back the bottom 

[0006] Thus, in order to add heat treatment of about (it totals in the above-mentioned example and is heat 
treatment for about 50 minutes at 850 degrees C) 800 degrees C at the time of capacitor formation if the 
capacitor of DRAM is made after Salicide-izing a diffusion layer, there is a problem that resistance of the 
diffusion layer Salicide-ized with much trouble increases, or junction leak goes up. Therefore, it is on a 
high speed logic device about DRAM, on chip When changing, there is a problem that the data-hold 
property of DRAM deteriorates. 

[0007] Therefore, although the process which forms the diffusion layer of the logic section into low 
resistance is needed in the logic device which carried DRAM, loading together DRAM which is not 
Salicide-ized in order to accelerate a logic device, suppressing junction leak increase of DRAM, there is a 
trouble also in this process. 

[0008] The cross section of on-chip DRAM which carried the stack type commodity-grade DRAM and the 
logical circuit in drawing 18 is shown. This DRAM section is a COB (Capacitor Over Bitline) type, and a 
capacitor is so-called double cylinder type structure. After forming contest polysilicon which introduced 
the impurity after forming the isolation field 230 in the substrate 111 by the LOCOS method etc. and 
forming a gate oxide film in an active field front face, . when the usual manufacturing process of this 
semiconductor device was explained briefly, tungsten silicide, and oxidization silicon by CVD one by one, 
patterning of this is carried out and the gate electrode 231 is formed. Then, the ion implantation of the n 
type impurity is carried out by using the gate electrode 231 and LOCOS230 as a mask, and LDD 112 is 
formed. And after carrying out etchback of this after depositing oxidization silicon thickly, and forming a 
sidewall 232, the ion 'implantation for source drains is performed and the source drain 113 is formed. 
Then, after forming a silicon nitride film 233, flattening of the BPSG film 234 is deposited and carried out. 
After carrying out opening of the bit contact 235 and carrying out the laminating of the tungsten silicide 
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238 to contest 237 polysilicon which introduced the impurity, patterning is carried out and a bit line 240 
is formed. Deposition and after carrying out flattening, a silicon nitride film 242 is formed for BPSG (Boro 
Phospho Silicate. Glass)241. After carrying out opening of the storage node contact 245 and forming the 
side wall 246 of oxidization silicon in the wall, the node contact 245 is fill uped with contest 247 polysilicon. 
A sidewall is formed in the wall of a slot, after depositing hundreds of nm BPSG, **********ing in the 
configuration of a storage node considering a silicon nitride film 242 as an etching stopper and forming a 
slot and depositing contest 250 impurity introduction polysilicon on a BPSG film continuously. Then, 
after forming the polysilicon contest film 251 and an oxidization silicon film one by one, etchback of the 
oxidization silicon film is carried out, a polysilicon contest film is exposed, and the polysilicon contest film 
250 is **********ed continuously. Since a sidewall is exposed by this, the oxidization silicon film 
containing a sidewall is removed. Thereby the storage node of double cylinder structure is formed. Next, 
after depositing contest polysilicon after forming an ONO film in a polysilicon contest front face, and 
depositing the oxidization silicon film 253 further, patterning can be carried out, a plate electrode can be 
completed, and on-chip DRAM of structure as shown in drawing 18 can be obtained. 
[0009] At such a process, heat treatment for the bit fine formation at the time of forming the DRAM 
section and heat treatment for capacitor formation (it is equivalent to 850 degrees C or more and 
annealing of 1 hours or more) start. For this reason, in order to form the DRAM section after forming 
Salicide if Salicide is formed in the logic transistor section, the problem that resistance elevation and 
junction leak of the Salicide diffusion layer go up occurs. 

[0010] Therefore, the high-speed logic device of stack type commodity-grade DRAM cell loading which 
applied Salicide to the transistor of the logic section is considered [ that it is unrealizable and ]. However, 
the high-speed logic device which carried mass DRAM for picture signal processing is called for now. 
[0011] this invention was made in view of the above-mentioned situation, and it aims at offering the 
semiconductor device which could accelerate circuits other than a memory cell, and its manufacture 
method in the semiconductor device which carried memory cells, such as DRAM, and circuits, such as 
logic, without degrading the data-hold property of a memory cell. 
[0012] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, it 
has a covering conductive layer in some or all on the front face of a diffusion layer of this electric field 
effect type transistor for circuits, and provides the diffusion layer of this electric field effect type 
transistor for memory with the semiconductor device characterized by not to have this covering 
conductive layer in the semiconductor device which comes to form in the same substrate the electric field 
effect type transistor for memory which constitutes a memory cell, and the electric field effect type 
transistor for circuits which constitutes circuits other than a memory cell. 

[0013] Moreover, this invention is set to the manufacture method of the semiconductor device which forms 
in the same substrate the electric field effect type transistor for circuits which constitutes circuits other 
than a memory cell and a memory cell. The process which forms a wrap insulating layer for the electric 
field effect type transistor for circuits, and the process which forms a memory cell, The manufacture 
method of the semiconductor device characterized by having the process at which some or all on the front . 
face of a diffusion layer of the electric field effect type transistor for circuits is exposed, and the process 
which forms a covering conductive layer in the diffusion layer front face of the this exposed electric field 
effect type transistor for circuits is offered after this memory cell formation. 

[0014] The semiconductor device of this invention is a semiconductor device which comes to form in the 
same substrate the electric field effect type transistor for memory which constitutes a memory cell, and 
the electric field effect type transistor for circuits which constitutes circuits other than a memory cell, the 
covering conductive layer which consists of a metal or a metal alloy is formed in some or all on the front 
face of a diffusion layer of the electric field effect type transistor for circuits, and such a covering 
conductive layer is not formed in the diffusion layer of the electric field effect type transistor for memory. 
[0015] Therefore, since the memory cell is formed in the diffusion layer which does not have conductive 
layers, such as silicide, junction leak does not increase. Moreover, since the conductive layer is prepared 
only in the diffusion layer of the transistor which constitutes circuits other than a memory cell,-izing of 
the diffusion layer can be carried out [ low **** ], and a logical circuit etc. can be accelerated. Therefore, a 
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commodity-grade DRAM, a high-speed logical circuit, etc. can be loaded together, without reducing each 
other performance. 

[0016] Moreover, after it covers the electric field effect type transistor for circuits by the insulating layer, 
the manufacture method of the semiconductor device of this invention forms a memory cell, exposes the 
diffusion layer front face of the electric field effect type transistor for circuits after memory cell formation, 
and forms a covering conductive layer in the diffusion layer front face of the exposed electric field effect 
type transistor for circuits. 

[0017] Therefore, since a memory cell can be formed on the diffusion layer which has not prepared 
covering conductive layers, such as silicide-izing, the junction leak in DRAM etc. does not increase. 
Moreover, since a covering conductive layer is prepared in the diffusion layer of the transistor for circuits 
after already forming a memory cell, it does not produce un-arranging [ that resistance of the diffusion 
layer in covering conductive layers, such as silicide-izing, increases with heat treatment at the time of 
capacitor formation of a memory cell etc. ], either. For this reason, the semiconductor device 
manufactured by this invention method has a good data*hold property in the memory cell section, and 
improvement in the speed is attained in the circuit section. 
[0018] 

[Embodiments of the Invention] Hereafter, although the form of operation of this invention is explained 
concretely, this invention is not limited to the following operation form. 

[1st operation form] drawing 1 • drawing 6 show an example of the manufacturing process of the 
semiconductor device of this invention which has DRAM which has a fin type storage node, and the 
circuit section by which silicide was formed in the diffusion layer of an MOS transistor. 
[0019] First, as shown in drawing 1 , the isolation field (LOCOS) 20 is formed in substrate 10 front face by 
the method of carrying out patterning of the silicon nitride film etc., and oxidizing it thermally etc. And 
after forming the gate oxide film 21, an oxide film is deposited in CVD etc. by the tungsten polycide film 
and the thickness of hundreds of nm, patterning of these is carried out, and the gate electrode 40 and the 
offset oxide film 22 are formed. Next, the impurity ion implantation for LDD is performed and the LDD 
diffusion field 11 is formed. Then, after forming the silicon nitride film 24 of dozens of nm ** by CVD by 
the oxidization silicon film 23 of hundreds of nm **, and low voltage CVD, the hundreds of nm BPSG film 
25 can be deposited in CVD, the flow of this BPSG can be carried out at 800-900 degrees C, and the 
structure of drawing 1 can be acquired. 

[0020] With this operation form, it is in the state which covered the MOS transistor for circuits by the 
oxidization silicon film 23 which is an insulating layer, the silicon nitride film 24, and the BPSG film 25, 
and goes into the process which next creates the memory cell section. In addition, the sidewall of the 
transistor of the circuit section is formed later. 

[0021] As shown in drawing 2 , after forming the nm [dozens of] impurity dope poly crystal poly silicon 
contest film 41 and the dozens of nm silicon oxide film 26 by CVD etc., the resist pattern for storage node 
contact is formed, by making this into a mask, the silicon oxide film 26, the polycrystal polysilicon contest 
film 41, the BPSG film 25, the silicon nitride film 24, and the silicon oxide film 23 are ********** e d one by 
one, and opening of the storage node contact 12 is carried out. In this case, in case the BPSG film 25 and 
the silicon oxide film 23 are ********** e d, etching of a high selection ratio is performed to the silicon 
nitride film 24. Then, the impurity dope polycrystal silicon film 42 is formed by CVD etc., and this 
connects this polycrystal silicon film 42 to the polycrystal silicon film 41 and LDDll electrically. 
Subsequently, regist patterning for storage nodes is performed and anisotropic etching of the polycrystal 
silicon film 42, the silicon oxide film 26, and the polycrystal silicon film 41 is carried out one by one by 
making this into a mask. Thereby, the lower electrode which constitutes a fin type stack type storage node 
is formed. 

[0022] Next, as shown in drawing 3 , wet etching is performed, using the silicon nitride film 24 as a 
stopper for the oxide film 26 and the BPSG film 25 which were inserted into the polycrystal silicon films 
42 and 41 of a lower electrode in HF. Thereby, the fin portion (storage node) of the lower electrode of a 
capacitor is exposed. And RTA is performed under ammonia atmosphere about 1 minute at 900 degrees C, 
and next, a silicon nitride film is formed by CVD (about 700 degrees C), and it continues, and is a silicon 
nitride film 850 degrees C, 10 minutes, and H2+02 After oxidizing on conditions and forming the ONO 



JP9116113A 



film 27 in the front face of a storage node, the impurity dope polycrystal silicon film 43 for plate electrodes 
and a dozens of nm low voltage CVD silicon nitride film are formed by CVD. Then, regist patterning for 
plate electrodes is performed and etching of the silicon nitride film 28 and the polycrystal silicon film 43 is 
performed by using this resist as a mask. In this case, it can also leave the oxide film 26 inserted into the 
polycrystal silicon films 42 and 41 of a lower electrode as it is, and the BPSG film 25 can also be 
**********ed after up electrode formation. 

[0023] Furthermore, in this operation form, it leaves the resist, and anisotropic etching is continuously 
performed for the silicon nitride film 24 and oxide film 23 of the circuit section. A sidewall 29 is formed in 
the side attachment wall of the gate electrode 40 of the MOS transistor for circuits, while the capacitor of 
DRAM is completed by this, as shown in drawing 3 . Furthermore, the front face of the substrate 10 of the 
source drain field of the circumference circuit section is exposed. In addition, after removing a resist, the 
insulating layer of the circuit section is ********** e d by using an up electrode as a mask, and you may 
make it expose a diffusion layer. 

[0024] Then, as shown in drawing 4 , after performing the ion implantation for source drains, heat 
treatment is performed, the source drain diffusion layer 13 is formed, subsequently sputtering of the 
refractory metals, such as Ti, is carried out, for example by the thickness of about dozens of nm, about 
650850*degree C lamp annealing is performed, and the silicide layer (covering conductive layer) 14 is 
formed. Unreacted Ti which remains on silicon oxide is H2 02. Dirty-off is carried out with the included 
liquid. Then, after depositing the dozens of nm silicon nitride film 30 in low voltage CVD and depositing 
the about hundreds of nm silicon oxide film 31 in CVD further, flattening of this is carried out by the CMP 
method (the chemical mechanical-polishing method) etc. After this operation form forms a capacitor, as 
this is for a remarkable level difference to arise, for example, is shown in drawing 3 from exposing the 
substrate side of the circumference circuit section, the level difference from the upper surface of the 
insulating layer of the transistor of about 1.03 micrometers and a circumference circuit to the upper 
surface of the capacitor on the transistor of the DRAM section is set to about about 0.58 micrometers from 
a substrate side up to the upper surface of a capacitor. 
' [0025] Subsequently, as shown in drawing 5 , the bit contact 15 is formed by performing regist patterning 
for bit contact of the DRAM cell section, and carrying out anisotropic etching of an oxide film 31, the 
silicon nitride film 30, the silicon nitride film 28, the polycrystal silicon film 43 for up electrodes, a silicon 
nitride film 24, and the oxide film 23 one by one. this after depositing an about hundreds of nm silicon 
oxide film in CVD -etchback - carrying out - bit contact - a hole - a sidewall 32 is formed in a side 
attachment wall, and this sidewall 32 separates with the plate electrode 43 then, the thing done for 
etchback after forming in the bit contact section the polycrystal silicon film 44 which doped Lynn by CVD 
etc. - bit contact - a hole is embedded 

[0026] As shown in drawing 6 , after performing patterning of contact in the circuit section, carrying out 
anisotropic etching of an oxide film 31 and the silicon nitride film 30, carrying out opening of the contact 
and depositing the barrier metal 45 on this finally, contact is embedded with the blanket tungsten 46 by 
deposition of a tungsten, and etchback. Then, the laluminum wiring 47, the layer insulation film 33, and 
the device that performed 2aluminum wiring 48 and carried DRAM are completed. 
[0027] Since silicide can be certainly formed only in the diffusion layer of the circuit section according to 
the process of this example, without forming silicide in the diffusion layer of a memory cell, in the circuit 
section, improvement in the speed by the reduction in resistance of circuits, such as a logical circuit, can 
be realized, and the maintenance property of data is good in the DRAM section. Moreover, since a memory 
cell to be heat-treated is formed beforehand, silicide formation of the circuit section is performed arid 
flattening is not performing the flow of BPSG accompanied by heat treatment etc. using CMP, there is no 
influence of heat treatment in the made silicide, and it is made for a resistance rise not to arise. Moreover, 
since the sidewall is formed in the gate electrode side attachment wall of a transistor in case etchback of 
the insulating layer of the circuit section is carried out and a diffusion layer is exposed, the process has 
been simplified. 

It consists of double cylinder type storage nodes, and the [2nd operation form], next the DRAM memory 
cell section are COB(s) (Capacitor Over Bitline), and explain an example of the manufacture method of a 
semiconductor device which prepared the embedded metal layer which buried embedded **** formed in 
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the diffusion layer of the MOS transistor for logical circuits as a covering conductive layer at the insulator 
layer. 

[0028] First, as shown in drawing 7 (a), the isolation field (LOCOS) 20 is formed in substrate 10 front face 
by the method of carrying out patterning of a pad oxide film, the silicon nitride film, etc., and oxidizing 
them thermally etc. And after forming the gate oxide film 21 by thermal oxidation, contest impurity dope 
polysilicon, a tungsten polycide film, and an oxidization silicon film are deposited on the thickness of 
hundreds of nm in CVD etc., patterning of these is carried out, and the gate electrode 40 and the offset 
oxide film 22 are formed. Next, the impurity ion implantation for LDD is performed for As or Lynn by 
using the gate electrode 40 and LOCOS20 as a mask by about 10 keVs of acceleration voltage numbers, 
and about 1x1012 to 1x1014 dose, and the LDD diffusion field 11 is formed. 

[0029] then, it is shown in drawing 7 (b) as an oxidization silicon film - dozens- 100 - a side wall 29 is 
formed in the side attachment wall of the gate electrode 40 by about dozens of nm's forming membranes 
in CVD, and carrying out etchback of this And the ion implantation for source drains is performed and the 
source drain 13 is formed. Subsequently, a silicon nitride film 24 is formed by the thickness of about 
dozens of nm by low voltage CVD, the about hundreds of nm BPSG film 25 is further formed by CVD, and 
flattening of the BPSG is carried out by the flow or CMP. 

[0030] Next, as shown in drawing 8 (a), by regist patterning and reactive ion etching, opening of the bit 
contact BC is carried out, contest 51 impurity dope polysilicon and dozens of nm tungsten silicide 52 are 
formed, a bit contact BC inside is worn, patterning is carried out after that, and a bit line 53 is formed. 
[0031] Subsequently, as shown in drawing 8 (b), after forming BPSG70 by hundreds nmCVD(s), and 
carrying out the flow of this or carrying out flattening by CMP, a silicon nitride film 71 is formed by 
dozens nmCVD(s) by low voltage CVD. and the thing which opening of the storage node contact NC is 
carried out, and is done for etchback after depositing an oxidization silicon film - storage node contact - a 
hole ■■ depositing and carrying out etchback of contest polysilicon, after forming the side wall film 72 for 
isolation voltage reservation in NC wall ** storage node contact - a hole - NC is fill uped with the 
polysilicon contest plug 54 

[0032] And as shown in drawing 9 , the about hundreds of nm insulating layer 73 is deposited in BPSG or 
NSG. subsequently, the resist which carried out patterning to the configuration of a storage node by the 
photolithography - a mask •* carrying out - reactive ion etching - using - each storage node contact - 
the insulating layer 73 on a hole is ********** e d considering a silicon nitride film 71 as an etching stopper, 
the slot NH for storage nodes is formed in an insulating layer 73, and the front face of the storage node 
polysilicon contest plug 54 is exposed 

[0033] next, the impurity dope bottom polysilicon contest film 55 used as the lower electrode of a capacitor 

- dozens* 100 - after depositing an about dozens of nm oxidization silicon film in CVD after depositing 
about dozens of nm in CVD, and filling the slot NH for storage nodes, a sidewall 74 is formed in a storage 
node slot NH wall by carrying out etchback furthermore, the impurity dope top polysilicon contest film 56 

- several 10nm- 100 - after depositing about dozens of nm in CVD, the about hundreds of nm oxidization 
silicon film 75 is deposited in CVD 

[0034] And etchback of the oxidization silicon film 75 is carried out, the top polysilicon contest film 56 is 
exposed, and reactive ion etching is continuously performed for the top polysilicon contest film 56 and the 
bottom polysilicon contest film 55 on high selection-ratio conditions to oxidization silicon. Thereby, as 
shown in drawing 10 , the nose of cam of a sidewall 74 is exposed. 

[0035] Then, as shown in drawing 11 , dirty off of the sidewall 74 which consists of an oxidization silicon 
film 75 which remains, an oxidization silicon film 73, and oxidization silicon is carried out with HF 
diluted solution etc. by using a silicon nitride film 71 as an etching stopper. Thereby, a double cylinder 
type storage node is completed. Then, lamp annealing of contest 55 impurity dope polysilicon and the 56 
front faces is carried out in nitrogen gas*atmosphere mind, a several nm silicon nitride film is deposited 
in CVD, and the dielectric film 76 which consists of ONO (oxidization silicon / silicon-nitride / oxidization 
silicon) films is formed by oxidizing a silicon nitride film further, next, the impurity dope polysilicon 
contest film 57 - CVD several 10nm- 100 - about dozens of nm is deposited, subsequently an 
oxidization silicon film or a silicon nitride film 77 is formed by hundreds nmCVD(s), patterning of the 
polysilicon contest film 57 and the insulator layer 77 is carried out by the photolithography, and a plate 



-6- 



JP9-116113A 



electrode is formed Or after carrying out patterning of contest 57 impurity dope poly silicon and forming a 
plate electrode, you may form an oxidization silicon film or a silicon nitride film 77 by hundreds 
nmCVD(s). Thereby as shown in drawing 11 , the DRAM cell section is completed. 
[0036] Next, it goes into the process which forms a covering conductive layer in the diffusion layer of the 
MOS transistor of the circuit section. As shown in drawing 12 , embedded **** BH which ********** s a 
wrap insulating layer (a silicon nitride film 71, the oxidization silicon film 70, the oxidization silicon film 
25, silicon nitride film 24) one by one in the MOS transistor of the logical-circuit section, and reaches a 
diffusion layer is formed. And Ti film and the TiN film 58 as an adhesion layer are formed by the 
sputtering method or CVD, and, next, a tungsten film is formed by CVD. Then, etchback of the tungsten 
film is carried out to these adhesion layers by reactive ion etching, embedded **** BH is embedded with 
the tungsten plug 59, and the embedded metal layer (covering conductive layer) 60 is formed. Or you may 
grind by the CMP method instead of etchback. Then, the oxidization silicon film 78 used as a layer 
insulation film is formed by hundreds nmCVD(s), and flattening of this is carried out by the CMP method 
etc. 

[0037] finally, it is shown in drawing 13 - as - the layer insulation film 78 - contact - after carrying out 
opening of the hole, depositing the TiN film 61 by the sputtering method and depositing a tungsten 62 in 
about dozens of nm and CVD, patterning of these is carried out and tungsten wiring is formed Then, after 
depositing the layer insulation film 79, opening of the beer hall is carried out, a beer hall is embedded 
with the TiN film 63 and the tungsten plug 64, patterning of the aluminum wiring which consists of a TiN 
film 65, AlCu, or an AlSiCu film 66 is carried out, and the layer insulation film 80 is formed again. 
Hereafter, this is repeated and a multilayer interconnection is formed. 

[0038] Since the embedded metal layer 60 can be certainly formed only in the diffusion layer of the circuit 
section according to the process of this example, without forming an embedded metal layer in the 
diffusion layer of a memory cell, in the circuit section, improvement in the speed by the reduction in 
resistance of circuits, such as a logical circuit, can be realized, and the maintenance property of data is 
good in the DRAM section. Moreover, since the bit line is formed before performing covering 
conductive -layer (embedded conductive layer) formation of the circuit section and forming a capacitor, 
since a memory cell to be heat-treated is formed beforehand, the influence of the heat at the time of bit 
line formation does not give an embedded conductive layer, and it is made for resistance elevation not to 
arise in the embedded conductive layer 60. 

[0039] The plan of the DRAM section of such an on-chip DRAM is shown in drawing 14 . Drawing 9 is 
equivalent to the cross section which met the A- A line of drawing 14 . Four gate electrodes 40 of the 
DRAM section are wired in parallel, and the 1st transistor Trl and the 2nd transistor Tr2 are constituted 
from drawing 14 by the active region and the gate electrode 40. The bit line 53 lies at right angles to the 
gate electrode 40, and is connected with these transistors by the bit contact BC of the common diffusion 
field of the 1st transistor Trl and the 2nd transistor Tr2. The storage node MN currently formed on the 
bit line 53 is connected with the diffusion layer of a transistor by the node contact NH. memory cell size - 
1.20x0.6=0.72micrometer2 it is . The number of cells is 5000. 

[0040] Moreover, an example of the plan of the transistor of a logical*circuit field is shown in drawing 15 . 
This drawing forms the embedded metal layer 60 in the diffusion layer of a transistor, and shows the 
state where the field of most diffusion layers was covered with the embedded metal layer. The transistor 
consists of a gate electrode and an active region, this embedded metal layer 60 *■ contact - tungsten 
wiring and aluminum wiring are connected through the hole Drawing 16 is the plan having shown the 
field which separates an active region, and the clearance of 0.50 micrometers, tungsten wiring, and an 
active region is set as 0.32 micrometers for the clearance between active regions. 

[0041] Although embedded **** was all buried with the metal, silicide is formed by the method of making 
it react after depositing titanium etc. on the exposed diffusion layer etc., and you may make it bury by the 
tungsten plug after that with this operation gestalt. this invention is not limited to the above-mentioned 
operation gestalt. For example, although explained taking the case of DRAM, it can change variously in 
the range which can apply to all the semiconductor devices that have capacitors, such as not only this but 
FRAM, SRAM, etc., in addition does not deviate from the summary of this invention. 
[0042] 
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[Effect of the Invention] The semiconductor device of this invention is a semiconductor device with which 
it is high speed and the data-hold property loaded together a good memory cell and a good circuit. 
Moreover, according to the manufacture method of the semiconductor device of this invention, the 
semiconductor device which could accelerate circuits other than a memory cell can be manufactured, 
without degrading the data-hold property of a memory cell. 
[Brief Description of the Drawings] 

Drawing l] It is the cross section showing an example of the manufacturing process in the 1st operation 
gestalt of the semiconductor device of this invention. 

[Drawing 2] It is the cross section showing the process of a continuation of drawing 1 . 

[Drawing 3] It is the cross section showing the process of a continuation of drawing 2 . 

[Drawing 4] It is the cross section showing the process of a continuation of drawing 3 . 

[Drawing 5] It is the cross section showing the process of a continuation of drawing 4 . 

[Drawing 6] It is the cross section showing the process of a continuation of drawing 5 . 

[Drawing 7] (a) and (b) are the cross sections showing the manufacturing process of the 2nd operation 

gestalt. 

[Drawing 8] (a) and (b) are the cross sections showing the process of a continuation of drawing 7 . 
[Drawing 9] It is the cross section showing the process of a continuation of drawing 8 . 
[Drawing 10] It is the cross section showing the process of a continuation of drawing 9 . 
[Drawing 11] It is the cross section showing the process of a continuation of drawing 10 . 
[Drawing 12] It is the cross section showing the process of a continuation of drawing 11 . 
[Drawing 13] It is the cross section showing the process of a continuation of drawing 12 . 
[Drawing 14] It is the plan of the DRAM section in the 2nd operation gestalt. 
[Drawing 15] It is the plan of the transistor in a logical-circuit field. 

[Drawing 16] It is the plan showing the field which separates the active region in a logical-circuit field. 
[Drawing 17] (a) and (b) are the cross sections showing the manufacturing process of a capacitor which 
used conventional silicide. 

[Drawing 18] It is the cross section showing the structure of the logic device which carried the 
conventional DRAM. 
[Description of Notations] 

A substrate, ll:LDD, 13:source drain, 14 : 10: Silicide (covering conductive layer), 20: LOCOS, 2i:gates 
oxide film, 23 : oxide film, 24 : A silicon nitride film, 27: 41 An ONO film, 28:silicon nitride film, 40:gates 
electrode, 42 : The lower electrode of a capacitor, 43: - the up electrode (plate electrode) of a capacitor, 
53 : bit line, and 54: - polysilicon contest plug, 58:adhesion layer, 59:tungsten plug, and 60:embedded 
metal layer (covering conductive layer) NCnode contact - a hole, the slot for NH:nodes, and 
BH:embedded **** 
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[11*83] **91:A'#4f<(i-$yf?>yj*7t-t 

xm^n^m^. i wkn*m»ML 

[IS*^4] **y*/i'£**yHr;i'«ft©0K$:fltafc 
> * y *ji<*mi&tz>TMt , 

*©$ *m L-cinKfflmff s»«a h ? v s>* * £8 o & 

llJiyf/^ * 5 Eft® ¥*{*St|l0>8 

y ^ 5 E«©¥$#£B©®!it#fe 

5 e*0^fl3Sft<z>8££&. 

•fe * > * y T*«f£ $ tt 5 4 Ett©¥Wtt$II©S 

[0 0 0 1] 



2 

immtzmm) *mr±, #jx.iiDR am& 

[0 0 0 2] 

■7-/1x3 y t° a. - * ^y- (cpkmb 

5.yfyy?J>.7?±xfe}) (DRAM) Sr&fcLfc 
Sisals' ^r^^^*»e>4xfi''5. ^ftli, flUB 
io DRAMio^ y ^02fy^fll, DRAMtn 

[000 3] ^B^y^^-f^SrKttHftL 

■c^<fc»tn, -try-M K8#f (#y->y ^vy-h 

^fflWMOS h^^^^WttlfcaSr^yf-'r WkL-fc 

««>St(t±#^S^ y #±#H-5 1 v>5 
5. 

[0 0 0 4] £©HH;6*IMI-t-5*:a, ifiJlM K$8 
ig©£#©*2 :?*S!DRAM©^j£l6£:&#ttfc* 
f. *f\ 017 (a) K^-f SS'l 1 H-Hi 
•T-^BffttK (LOCOS) 2 2 0 Lfc&. #y-y- 

•Y Kfttfl6ftH**t&« I-Xt*- hS« 2 

• 2lSr^-T5. ^LT, LDD/BW-Ctf-yaEASrfT 
30 v\ LDDftStJIl 1 2*»J*1"5. *^tf, ttfbKtr 

'«r»l«L-C«ttft«»1-5lft«l2 2 2Sr»J*-r6. * 
y -y-^ Kl 2 2 3 

[0 0 0 5] *©^, Hll 7 (b) K*1-«t^Kl, 

^X7~-^m^ 0 0"C, 1 0m i nlSgf#^ 
^XfiOo fc^X\ r^mi^-^^LIt^ R 
40 TA (Rapid Thermal Anneal) * 9 0 QXX 1 #@&7 

(»7 0 01C) -ejBifiU tt^Taft^-f*R«:fljltf 
8 5 0*C, 10», H2+O2 ©^#T*KftLT^S<* 
R (ONOi) 2 2 5ft»rt1-5. ^UT±S?mSffl© 
^FH*K-7*#y ->y 3VR2 2 6SrCVD-WBrtt, 
8 0 0 < CSST'7--^Lfc«, r*i«r^-=y^L 
-C017 (b) ld^Lfc^^s'^S©DRAM4:#5r 

.[0006] i©J:5K, tt»S£-y-yiM KftLfc 
so ^, DRAM©+t^^5i, ****s9W,$$f 



1 



1 



*#§S1¥9-116113 



3 

fc 8 0 UBWCfifrfrtt LX 8 5 OtT' 5 0 £ 

eft©&M2ys) ©sa&sayjnfrsfcfci;:, *oHt!) 

±#-T5ti<^F^S?5 s fe'5„ *©fc», DRAMS: Kit 
©□•^^T^^-ht on chip •fk"t"5&ali, DR 

[0 0 0 7] %<Dtc#>, DRAM5r^«Lfcn^y^T 
^^Til, DRAMWg-^y Ui^P) 

^ D R AM£?!«.Loo n y >; g|5©tetWf fcffiffitvfk 

[000 8] Ell 8 {£> 7.9 y 9 StUffl D R AM t D 
yt\s\%b £fg« Ltz^yf v R AM00rfiB*5% 
■f, IWDR AMgBIt, COB- (Capacitor Over Bitli 

ne) s-e, ^^s^iiv^^s^/u^y v^-s© 

IMHN&i. SKl 1 llCLOCOSifc4£-e**#lt 
JF»*fc3(A Ufc#-y > y =* * > 

+5. *:©!£, KS;®2 3 1 HOCOS 2 3 0£ 
v^^tLt nH^JE^Sr-f 3fvaA.LT L D D 1 1 2 
«S-f-5„ ^LT, SMfc£**:ff<:«aLfc«, 

y-* • KWvfflro-Y^aASrfri/V y-* • 
FWVll 3£Jgj&t£o *©&. ftft&*R2 3 3 
fcdWLfcf*. BPSGJ8I2 3 4tr««U 
5 0 hay** h 2 3 5£MQ L, ^Ffcfife&gAL 
fc#yi/y=y2 3 7t^V^TVi/yt'(' h'2 3 8 
«r«lL*:||^-=^* r U-ce'y hi2 4 0S:^t 
5. B P SG (Boro Phospho Silicate Class ) 2 4 1 

TOkufc*, »kaa»K2 4 2 

Et§/-K=y** h2 4 5*MPL *©rtstfcBM: 

JlfSi©-7V K^^"— /U2 4 6£Jgj£ Lfcg, y-K^V 
9V y 2 4 5£#y ->y 4 7T*ffi©5„ BPSG 

S-gcSnmifMBLfc^ E«y- K©»«fcaflai»« 

2 4 2£ij/^y^* hs">'-i LT^j/^V^L. B 

psGHfcflifc»fifcu »^«fta^jj?y^y ay 

2'5 0&JtftLfcft. *©l*lSfc-!J--f K**- 
1-5, #y ->y Vjg2 5 1 £flfefc&*R«rJH 

WB* Lfcft. K{kS*K5:^ y?*y9 LXtf 9 *s y 
= Vjg£®ffl$-£, ttV^-C#ys/y3>JR2 5 0«r3iy 

£J: 9 *7>i/y y^HSitoEtfy- KMBflfcSti 

5. #yi-y =y*iSfcONoBt&7i5jatLfc», 

# y 5/ y a y U JEKttfcMI 2 5 3 L 
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So 

[0 0 0 9] r©J:5fcieT*ti:, DRAMgpSrff^-f 

tmtxowsm (ssottiut, i^u±<ot--mc 

m%tz>) ififrfrz. ;:©£©, 

*?$K-y-yiM KfcjBriE-t-afc, -y-yiM k*je&*l 

fc^, DRAMtt«r»j81-$fcftfc, 1 ]) 1H KttfkA 

10 1~<5„ 

[0 0 10] $oT, f-y -fr-f KSrD^j/^gpw h7> 
^ ICiSffl Lfe.^^ y ^ a?H.ffl D R A Mir -MgiftWffi 

D R AM£g« LfcSiSa 3/ 9 T'U Xtf#M> hixX 

[0011] ±IB*tS(c®^/j:$nfc to 

X\ DRAM^ifW^^y-fe/l/irnv'y^^i'olHlKi: 

[0 0 12] 

j^i-sfc*, >*y-feyu*«fiM-5^*yffl«#jai«i! 
h 7 v * t y * y * ^a^ciHiissrflirii-r 5 

»{«lt«K*JV^-C, Kls]KfflS^^Sh7yi>^^© 

[00 1 3i-*fc. y^-yir^iy^y-fe/u 
xet, y-^y-tA'&jgjiM-siSfc, Sty^yir/u^ 

[0014] &%w<o¥mwmmtt, y-^y-feyufcuwE 
•*-5y*yffl«JM»»i!h7y^^t^*y-tA'£W 

©lElKSrffi^t-SlElKfflll^mS h 7 y*J*9k ZWi 
-«SK»*L-C*5JMM«61t-e*>9, HIKES' 
*Sh7y^^©i£»l^B©-^Xtt^mc, 

xfeu. y*y/8g#$*l!h7>v-**©fctsc/lici± 
so 10 0 151 fto-c. ^^y-fc^^yt'f k«o*« 
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**l*-*"5itr±4V\ 4fc. >*yir*£il*©HI&* 

IftT'tS. *©fc», JHfflDRAMi*)Sas;y^ia 
*g^i fc*sSi*©ttfc«HftT3*a Ztf£< 

So 

[0 0 16] tfc, **H©^*i61I©aet#»i. 

^y-fcA'SrJ&fcU * : e\)±A'Bft&, @SgfflH#^ 

s^>b**©jdfc«*ffi*»ti3it, zlxm&l 
b 7 * * ©ttfUISffifcllSBf 

**«BSrBttt-C^4k^fc«W±K3gfiK-et 5 we, D 

R AM^tS S&-& y - * 3 r i ttftl/ \ 4 

fc, Itld^^-y-lr/uSr^Lfc^lc. Isl&ffl h 7 Vv 1 * 
^©*tftlK««*««:Klt ;**y-tr/w©* 

1 (cfc I* 5 ttftl ©JStttfUJirf S £ ^ ? t>4 1 

■14. ^ * y ir/w^tcfcv^-Ctt7 ? -^^#tt^^0T* 

10 0 18] 

[«W©S9t©»tt] bit. *»w©mt©»»Ko^ 

]£$;h,St>©-Cf±fct\, 
[JBlJCttMH Hl~H6tt. 

*H"SDRAMt, MOS Y?^x/X9(7)fflm\Z.i/V 
f-Y K^JBrtSlifcHBairt^rrSJWBW©^^ 
tt©fijSlS©-M5:^"t" t> ©"C*& So 
[00 19] 4-f, Hlfc*1M:5K:, *Rl OSiSfc 

4iffcJ:9*^(i«« (LOCOS) 2 0*r»/jW 

fl'ffyiM' KKt»Snm©JS*-C«ftR*:CVD*" 
T'iliL, rtLt > ^^-->^LTv'-hSffi4 0t 
*7-fey HMkgE2 2«r»*-#-5. *K1, LDDffl©* 
**W*^&\*fTk\ LDDSWllW^t 
S„ *©&; CVDtt-e»Snmff©iMk3^IHS2 3, 
&SE C V D ffiK «t 9 «+ n raJf©^^ Ml 2 4 Sr^ 

BPSG*2 5fcCVDtt-e*WnmJfca[ 
U r©BPSGSr8 0 0~9 0 0 < CT*7n-LTEll 
©*»*#*;:*#•?**. 
[00 2 0] ^mMWMXtt, 0KfflMO S h ? 

9 *tm.m x h s Kfl&soi 2 3, aft ^ *« 2 4 , 

B P S GJ&2 5 X^tz.imX\ * y 

&fft£tSlSlcAS. fcis, BKtt©h 7 >":?**© 

[0 0 2 1] 02K*-TJ:5fc, »+nmO^«*lK- 
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7*#IMM?y i'y =»>«4 lAUt+nnOlfl:^* 
«2 6«rCVD«-e«rtUfcft, Bfl^-KaV^^h 

ffl©u^* h^*-y£^/&U r^v** <!; LT, 

mk^jM^e, *»*#y 3^814 i, bps 

q* 2 5 , mvrj mm a RumtT-^mm 3 *g 

5. r©i§£, BPSG«2 5i:«fk^*JB2 3i:Sr 

10 ->y 3>g4 2SrCVD^T^U -tUcJ: 9 -©# 
*Sft->!> =>K4 2fc#iefi5/y3VjR4 liLDDl 

i tfcm^Wfcgggf s. fci^-e, tatty -kji©^ 

!)3>I4 2, •fk^*K2 6, =>VWi4 
lWl*ttiyfv/t5„ CHiiaO, 7^vS! 

©** ytmmm;- Him^-tiTUWSim^ii 

So 

loo22] isktc, nm^-fotsfc, h f ictTpBH 

I©#SI 9 v'^VK4 2 < 4 ltt*$*l*:ltftft2 6 
20 &BPSG«2 5fcSEfc4r-f*K2 4**hs''<--i:l,' 

©T»«I©7 w (B»/- K) ^gffl-f S. * 
L/C, RTASr9 0 0.tT?l^SS7V*-T#ffl^T 
■Cffk\ ftfcBfltf-'TJMMrCVD 067 0 op "CJ» 

H 2 +0 2 ©*#-C»ftlxT, Blty-K©«BKON 
Oil 2 7 «Lfct, 7°U- h«Sffl©7M* h*-7° 
#BA->y =y*4 3 4*+-nm©ftECVDfcfl:W 

*IBI*rCVDtf^-fS. igt^T, 7*u-hm®ffl©l' 

"CSft^'T ^ 2 8 fc #^f B y => yjR 4 3 ©a: j/ ^ 
^«rfT5. ^©^, T»©#Mf B ->^^l4 
2, 4 iK*4*vfc«fcl«2 ett-tro^sa-rritT- 
f, 4fc, BPSG125H, IMWMM&mm-y*}- 

[0 0 2 3] SIC, &gMBM\CiS^X^ Z<DUisZ 
H5r«L, *^TB*»©aft^'C*K2 4i:»fl«2 

-TJ:9tC, DRAM©*^^v-^i5^-fSi#(C, |h] 
40 KfflMOS hy^i/xf<Dy-hW&4 0©ffl!l^(C(i, 
f--f h'9*~ >\>2 9*»J*Sil5. JEK, ffliaSKSS© 

y-^- KWy«tfflS«ioro$W8tilt5, 4 

[0 0 2 4] *©&, E4lc^-t-J;5Jc, y-^ • KU' 

• KMvfcftll 3iSrJgfiS;L, Rk'?«iliTifB 
KHj£^A«rft+ n m a«©ff * ^Dy/U 
so 6 5 0~8 5 0'Ceg©7V7*T=-^4rfi 1 o-C, ->y 
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fc«#t"5*»t:©T itt, H 2 0 2 SrartrK-e*!'* 

-<D^, «fltfvfJMt3 0*M6ECVDilre 
igC+nroifMSU KfclMfc*-f*flt3 l*CVDTf»I 

0 3 mSS, iiiaiHlKro F7^^ £>ffeftJlC>±ig 

* Tfro&ftttifi 0 . 58/i mSS i * 5„ 
[00251 ftl^T', Ill5lc^t-J; D RAM'S A' 

l>\ IMUR3 1, Sfc4r>f*K3 0. SE^-f*R2 
•8." ±gpaSffl#Sf a ->y ^y|g|4 3, SfcS/JJ = >« 
2 4 . 'ifefcIS 2 3 **fc»#tfc= y^V^-f 5 d i fc J: 

ft5nm^CVDt?*BIL*:«, ril«r^y^<y^ 
Ltfyh = ^^ hJLWBfc-fr'f KPtf— A>3 2*» 
fifcU KP^-A^ 2fc«fc9 7V-htBffi4 3 

-^Lfc#ttft'>y =>Bl4 4SrCVDl*-e»rtl,fc 

[0 0 2 6].ffc laeKl^-t-ipfc, Hggg&Kny 
h©/<^-=y^*rtTi»\ BMW 3 1 iSHfcfr-f* 
ISSOi^ttxyfy^u^^^ HfcHnU 

v^rV4 6-C*S»iitr„ 1 A 1 SE$|4 7, 

1H.W1UII3 3, 2A 1 SBH4 8£ffoTDRAM<Hg 

[0027] #flj»iSfc J:*ui, ^ =e y -tA-wfeifcl 

io^x iin y * nugfc ^roasgrofSSSt-fLK J; sSiS 
fl^sa-et . DRAMiajfcfc-v^rn^-^wfl^fWtt 
a J &#-e*>5. ifc, ^feSfiMffliis^^^^y-feA'W 

^SrffoT^blHlKaoi/y-tH' KJBtffcfToTfc 
9 > spfifl:H:CMPSrfflt\ M3£#5BPS 

KJR»ao» W J 4 < . fifi-L#a s 4 C 5 r t tMt t * J: 

[$2?ttt&tt] &t, DRAM>*y-bA-»jiS. ^ 
A->y V^-a«)Bit/-K-Cfllrt**t, COB (Capa 
ci tor Over Bitline) "C$> 9 , □ v> y 9 |s)?gfflMO S h 



[00 2 8] *f , 07(a) (Cjjrf «t 5 fc» ££ 1 0 

^■U-cl»ilft:-t-«*ife4^fcj:9#^^itffl* (LOC 

os) 2o*m&-rz>o zlx, y-nMkR2i*i« 
mkvwfc Lfc^, togi* k-^# y y 3 > t ^ 

*rv#yiM KJBfc^t^JB*&Wnm©J¥$lcc 

4 0t^-7-fey HWUR2 2S:3gj*-f5. y-'h 
f|@4 0 irLOCOS 2 Ofc-^^i: LTAsXIiy V 
SriDii«JEi:+ k e VSS, K~X J; 1 X 1 0 12~ 1 X 
1 0 14 m$X*LDDffi©^Jifi^l'1'^-vaA$rfi : l'\ LD 

[00 2 9] ^©i, 0 7 (b) K^-f J; |Hfc;£ 
*KS:ft+~ , 5Jfc+nm8*CVDK:X*«U, di"l<£ 
*y^<y^-*-5-iKJ:9. 4*- Mt*4 0©«WU: 
1M A* 2 9£7WS„ . * LT. y-^ • 

fci-bo ftv^t?, ffi£EcvDfe-eaflai*«2 4**+ 

nmS«cojf$T«t, HKB P SGK2 5*»Sn 

mSSCVDT^L-. BPSG5:7a.-X«CMPt 

I0 0 3 0lftfc % 0 8 (a) fc^-fj:5fc, L"v>* K 
^-siy^iKlStt^^yaiyf-v^KJ:?!, try h 

1 i^V^y>->y^ K5 2Srlk+ninJ*aLT^ 

[0 0 3 1] ftlf^, 0 8 (b) tC^-r«t pjC, BPS 
G7 0iSrt5nmCVD-Cfi!EiU Ztl*7u— fifr 
feS^ttCMPT-^a-ftLfcm. ejECVDffi-Cgfta 
il7l5rf+nmCVDT'Mt5, ^LTfEtty- 

fc^, #y ->y ^y%mmLx^y?-'<y?t?>z.k\c 

±9, lEtty- K^y*? h?LNCSrjKy v'y 3>'7 P 7 
40 ^5 4T'ffl*5, 

[0 0 3 2] *UT, 0 9(C^-r«t5(C BPSGXIi 
NSG-C«IMl7 3**5nmai»MW6. &^T% 

7* hy yy77^ici9> E^y-Kojettic^- 

Lit h f t LXR&m fyx. yf- 

Utt&mmi iZx-yf-yy-xyy^-kLXx 
yf-yfL* IWMl7 3fcBliy-Kffl«NH«:»rtL 

■cEity - kjK y y => >t*7 ^ 5 4 w^s^stts 
so [0 0 3 31 rk, ^^^©Tasattt^s^iii* 
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K-^Tffl# !J ~> y = Vjg 5 5 £®H-~im+ n mil 
CVDT-lftiif Lfc&< »fl3i*B&*S+nmg£CVD 
■Cif«LTBtt>'-KJfli*NH«:a«>fc«, x-yf-*y 

-A' 7 4 Sr Jg^5. Mlc, K-7±«# U ~> y 

3 VJR 5 6 fcft+ n m~Wa+ n mSS C V D T?«« L- 

fcn , mmmm 7 5 n mgg cvd T**sai- 

[0 0 3 4] ZLX, «ft3i*Bt7 5S:3:y^!/^L 

5o dft^J;^ Ell 0Ki*1-J:5M* K 1 )^ 
[00 3 5] 0 1 1 0 
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